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(74) tflel^l 



(54) MO S F E T c|«H^ ^ W 3? ^l^^M ^ 



$4i2\ cf^ ^ W ii ^ ^^fiV *1H ^l^-ol m+ ^-8- ^ TflolHt ^ O.l^m MOSFET 

ol^# cfn>Al Tfloje ol-g-^ *l|**H f C-M TflolH <S^°1 #*fl«Hr ±± « ^31<?} %W °1 

tffl « ^5>J1, ^71 C-lnl Tflols cg<tf.g. 3 Ssl^JiMS Tfl^lH ^^^S. tfl^^. 

S. 7 

7l#£°> 

€■ MOSFET claVol^i- ^aj-S^l ^ te*fl ^ ^ °fl ^ ^Wl £ 

^ ^ ^ M ^ Sell°l =g^S+, ^lS. *R Vo l °fl-¥- ^(H7l7> 5 ohm/sq. ^ XHH 

J £ fe ja^o] o 1/an ol«V ^ a>£^l ^TilM J=€*l^3 (MOSFET) cf»W^» *ll*W ^ ^°fl ^ 

^^ol =4=- AVsj. a>£^l (CMOS) ^*<HH^. MOSFET 21 <3<3 3 <3«|* 

olH e|.o]ol 

zx^ft CMOS S^ttSI O.ljan °1*> CMOS c^li^ ^ ^ 7^1 &X}7\ fli*. 

^7> ^Tfl ^jsl'^ *>7l SlaiH^ *H ai Aj^( low . implant dose; 2E15/cm Z °1*V 371)-!: ^>-g-*V^ 53°1 
^oi^. zielM-, ^oixi ai^o. nf- ^ols ^*7Hfe ^tfl. t^b 

#efl 7l# CMOS ^^21 ^«1^ TflolH* fl^- ^^^lAi°V ^7jc^. #ol 0.25/an ol*>«a 

5^ TflolBSl W€ #el^^e, ^l?ifll TiSi7> «|<g^ol ^1^5)^ AlJL 7^J-ol D fl4- TlxlTfl 

tquvo]^ Aj^-oi 7is>jaci-. 

31A^2l o lm °1*> CMOS ^w>ol^^l sa 0 v^o] CMOS *l^sV ^^*V°^ =5l*^ £3«"§r i^sV^, 4^ ^1 °1 ^ 
=S « A l H 7^o] i4^uf^ ^a>oli §Jol ji^^-sl O.lxan °]*\ CMOS ^a>°]^» ^l^^ ^ Slfe A fll"^ 
€ 5*3 2] cfl^- A^7V Tfl^ 

aJaI ^Efl^ 7 }7) s-al^, Tflolesl OJAI^ o^^-l- ^ ^^l°J2l olAj^J. ^JJ. ol^^ o.s 

§-al^ ^ sa^ ^1^*1-^ 5}°!^. 
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£ ^ ^ oil- 7lHf #3 * <^lr£ 7fl°lH ^e) 7l^# °l-g-*Kr £ S^H Slfe 

-g-*H, ^ * 3*1 TflolH ^<Sj-§- ^7^^ 3, cW y]]o]^ o§ <* oj ^l^Si^ <S«W <3 SEfe Tflo] 

£ 7 >^1 ofEflofl a^n£, a^s] C}^ ^ fl-S* ±i ^ ^e1)°J ^^-¥-^- D H-^ ^ 4* 

♦ £fe O.l^n o]3V MOSFET ^a>°l^l" *W>7l ^<>1 °1 ^£r, 

(a) W *>°H1 Xtf*Hr 3*1 7fl°lB <3^* ^T-flSl ^Hl 

(b) ^71 t^l ^olE <$<*^ o]Q T^-g-SH ^-71 7)^a\] ^ ^ ^fl"?! ^ ^ ^«Rr #7fl*h 

(c) #^5^^ 4ii ^ 7l7fl^ i^-fr M *WHr ^-^1^, 

(d) ^71 c^l TIME <3<*5l l-e|*Kr *|<3** ^71 7l*fl si ^*Rr 

(e) ^71 *W ^olB <3<33l aV^-^oI ^T^S^- *3 fsl*M #7l #51^51^°- ^A^lfe 

(f) ^"71 7l*flel fl** t#Al7l^ 7fl^7V n>^5l£S. ^ c^l TlHB <i§ <3 3 #^^51^^ Sj-tf A_V2(-§-^-§r g^*) 

^flTlsl-^ ^-^121-, 

(g) 7i7flsi -^^l -8-3*11* ^ ^ QAQ, 

(h) ^71 Tfl o|S -S-^^l 4 Vo fl 711 0 1S 4]^*>^ S^AS*. 

(i) -*7l (d) ^?1H1A-1 %^ olHlsV^ ^711 

a. ^T|Sl ^ 7>*1 ^Al ^EfloflA^fe, J$7\ ( h ) <SM|<4 (i) ^Tfll- ^Al*V7l ^ofl, Til «1 S -H"^*ll ^ofl ^S.^ 

i^-g. ^A^^cl- oi ^s-^v #5l^sl^sl ^Ei^elM ^^1^1 ^^^S. ^£ SlJL. ^#2] oi^ 

ol-i} ^ cH^^oflA^ i^sl^ vfl^^oi t-el^e}^ - £ oj^. ^^^1 £3g ^3 ji^ofl oi^v^v TflolH 

^11» AV-g-^ «ll ol^ olAl ^ ol^^^ TflolS -S-*d*fl7> Jl-g: ol'd^^l ^ Slfe ^^-S ol^^l ^^-ofl 

<^^i JiiSl7l nfl^-ofl, ^i*!- -g-^ol o^^l ^^Cf^ ^^°> 

£ ajaI ^Efl^Aife, N +7> #e)^e)s-s- cfn] TfloiB^ AV-g-^c}. ziel^ clnj ^olHl- ofl 

^ 51711 €4. 

i^^l 7>^^^ 



- 3 - 



^7fls.*l ^-2003-0033081 



S. 1 S. 12fe -& ^ 7 ^ 0.1/an ols> MOSFET ^«V°1^» iL^a. SL^o] 

A. 

E 13 * £ a. 4$ ^Efl* f*M jI^tM 0.1 /an °]*\ MOSFET =l»H^» ^^Jl ^ £^ 

o]^} £\±9] Cf^ -g-^ fl-^- i>i ^ JL3]<?] ^^f^ A l J=. *1*<M nfl-f 7lHm!- ^ V fe ^^2) O.l^an °1«V 

MOSFET 3«V°li» *AW1 « -g-^-g- *fl**Hr -S- ^ %^5>^H 3* ^Ml*l ^^SV^. S. 

^71 ^2:^ 7l^fl(10)V ^» ^(12)-§: 5L^*Vcf. ol ^S- iSj^ 7l7fl(10)2} S.^ «8^€ SiO 2 2l- 3 ^ 

-g- 3flS.^V5l-l-^(i4)4, °1 *|S. ^€ Si 3 N 4 2)- ^ ^^#^(16)# ifl-W. £ =• 

ge^fe 3g-§- iSjol 2 7flSl ^fl^^S. ^-^5l<H Sl^l^V, ^7>^ 7flS.^ol 5L^-€ 9lA. 

uflc a>^ # * (14) ^ Jg-^o] <g^^ ^.g. ol^-^H 7l7fl(l0)^ 5^°fl ^^*V7m. ft***! ^^"(CVD) #3, * 
el-^ CVD *tf ^ ^3 ^P^ 1 * = 

^ol^^ofl^sfltg^^ JitJ-. j^e £^ ^ Stl^-M-. ^ 8nm 20nm<?l #*§3°1 

-g.^ ol-g-sH' sflH ^##(14)21 S^ofl ^ 3(1^ -tt^*^ -*ofl W§ 

^5^-*^ 3flS. ^flo> €• ^(12)^ ^3^*^(16)^ ^ 50nm 

vfl^l ^ 200nm^I ^i^^ 0 !^. 

^ a}^-^- ^ oi^ 7l7fl£] ^ 7>x] ofls.^ Si, Ge, SiGe, GaP. InAs, InP £ 3. IIW^ Si 

^n V) oll-oi] ^Sl^l ^fecf. 7)7flfe Si/SiGe *4<£M] fl^(SOI)^ 2± ^^S. o)^o]^ 



£ IS) ^-2:0)1 jiV-g- B^^l 7fl^-(20)» ^SRr ^)^r ^$4. °1 -^^"§" 7fl^-fe, ^^-#^(16)^ 

H^ofl e)l^l^S(22)» ^^€^. n ^, efl^l^S^l ^^n^ ic# ^ 

^^)« ^^1*H sfl€* °>£3H}. n^ji 14^ , ^^#^(16)4 sfl^ ^##(14) ^ <a-^ 7l^(l0)« *«« 



£ 2^ ^l^liBt ^lTlsfji \+ ^, ^TJH ^ <&Bj*j Slfe 1-4 V ^°J 4)^ 71^ 1^=9- 71^ ^51- 

oj-efla] 31 ^.g- e^^i ov^i av^i- eWM(24)* ^ *V^-§- e^-o}^^ ^, ^^t^HI ^ 

<g$q 01^ ^-^ .2-51 ^ B€*H1 EflSe}oil^^2£^el^olH(TEOS) Si0 2 £^ -fr*^ - V ^*^ 

-& S^^l -S-?i^(26)» £ 3«H]fe. ^1^711 ^li-lt ^^*>J1 H^^l 7fl^» -8-#*« ^^-^ *lrr ^ 

7J17V s)o^ 51c}. B^^l TEOS» «fl°i]^. ^1* ^ 9X 

A. 

7H^» OH ol-g-S)^ ^^e] ^4, ^^#^(16)^ S'gofls e^^I -R-^^l 7flS.7> ^^cHr 
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<*H] Afl^-g- s||= ^1-^(14')* S^ISM ojcf. ^olu)(24)2|- H^*] -Pr^l (26)7> 7]7.flo]] 2. 

q. oifj}H q# ^-g- o^sH sacf. °1 4^ sflc Av^ 1 .^ (1 4. ) o 1 ot 50A ^ 200A0I 

(30) 4 ^ -&*H.*(32)* ^Wfe c-H 711 o]e ^(28)* £ 5^ ^2: ^ ^8— W# 

^(14-) 3*1 7fl°)S i^(28)^ CVD, 2_Zi CVD ^ i^E^^ 

^^01 ? ;g-g. iH^fe*. 7-joj-GVD °8-¥" #^^^^#(30)21 ^flfe £ 

oflA^ zLcf^l ^iLSMfe >?h 1000A ^*1 ^ 2000A<?} ^ €^3°!*}. 



c^l TflolS ^(28)^1 -ij-Jit-*-** efl e e^-ofl ^ ^. e]5Hlo]^ (TEOS) ^ 51$ ^3* °l-g-*H 
x^S^* ^ 01 =l #3} $2\^SLsL ^#^(32)^ ^4*1 ^-fl.*Mfe 

^ 300A vfl^] 500A<?] ?M ^aW^. ^#^(14')^- C "H >fl°lH - V ^* 
-tV***(32)* 3*1 *°1H a>^. S ^-g- 5^^. 

ati: S. 6^]^ c^dI TflolH ^» ^ (28)^1 <^^* alWRr cfl^ A>-g-s]^ nfl^^ 2fl^iH(34)7> 

ell^iHfe Tflols ^s. ^ (28 )sl <^^-» ^*>7l -g- ^o)l a>^^c1-. ^t.) Tfloln ^e} 
(28) ^ ^-Jisl^l ^ RIE afe #^^> oflW ^ * A o v ^°J ^«^(14')°fl^H 

^AisH cinl Tflole ^# iajfii iLJisl^l USz ^ # el ^e] 5^(30) 4 (32) °1 ^7l€ ^ 

Oflfe. ^Tflofl ^ ^^7^ Sife ^^^I 7]^* Ol-§-*V°i 3fl€2}-€ 5flA|ABt ^71^. 

c^l Tflols ^«'ofl^ ull^^^ eflxl^e* ^Tlt-V ^. ^^-¥-(36), ^1 0} *\ (38) , ii/^e)l<?l (40). 

nelJi fl-5j-«- £ g^(42)(^/Hell<y c-M Tfloimsl #el-^els a o vo)])^- ^ 7°fl 

W. £ 7°fl ^-sfe ti-M^CU-) 5 * ^ ^**(32) a>o|o)| 7fl7fl4a # el ^ el ^(30)* 

iWfe c-l°l TflolS i^cHr 5J* °i ^ Sl^. 

-g-slfe 'H'd^ -SrSfe ^ 950t: ^^°}^, °\^% 5^ ojiflo] ^tg^ol^. 

i5)l°lAi(38)^ °J2121 -f-^ajol ^SH-(o)l?icfl, Si 3 N 4 ) £fe ol^Tlnj, ^<^7^H1 * ° a v ei^ 5Ufe 

^^o] ol^-s>^ tgA^V ^ RIE 1-21 ofl^ ?^o S ofl^loV^. ^3flolAi (38)21 ^^lfe tU^, 

lOOnm^^l 150nm?l ?i^^ o m. 

^^(40)^8- #a o v^o] o]£- oIai ^ c^^^ %^Wfe <HH1 °l-g-Slfe 

^ -gri^ 1000TC ?M ^l^f «f 5^ olvflolcf. 
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<^^(42)^ £ <t3*l Sife *#3*I *I3 4?fl» °l-8-*M « <?H1 *8^tb4. zl3$ ^3 

^Tflfe ^3H1 £ <£3*1 Xl- 0 -^ £ ^^l^oflAife ^l^V A^-g- *3 W4 ^# <g<3°l ^ ^1<?I ^^^1 
S*l *§^*H #34, $^34 &5tf;-g--i 4 s &4. °13* W 43 4* 4 

51-1- (32) ^ £2*71 nH§o]4. 

£ 8°fl 5134 44 ^ 4°fl fl^N ^ Slfe CVD, 34 CVD, #4^4 iLS CVD 

= o} Jg-Ai^o} ^3-§- ol-g-*H ^ ^oJl 3£o4^(44)-8: tg^W. ol €4^(44)-°_sLfe SiO 2 4 4* «944 *3 
g a>-§-§ ^ fl4. 44f^ A>-g-*Vfe Tflssl $h1H 44 44 *r 45l4, 4 2000A ^3 4 3000A 

4 4°1 4^3<>14. 

$H ^4 44- #4*J Sfe 444 ^ <34\2\ *#34 ^44 ^3-§: 434 44. 

U. ^.tgs| o] #7lH4 *J3*Rr cW TflolH cgcdo} ^ ^5l-»#(32) 0 l *H34 33*114 44 

4r4*M n}^4. ol 3g%2}- C-H ^lolH ^343«(30)°1 ^#44. ol 3g«4 ^-fr ^34 * 

21 ^2:7} 5E. 9<H1 £334 

3~g-o.^ RiESL^r 443 444 °fl3 4444 44 *HJL <344 ^343^4(30)4 *134<>-ii.3 sfls 

a>3.sV(14')* ^#3^ n COR ^-fr 4444 £#€ *fl£ 444^4 °«344. 7l7fl(io)al S4<H1 ^ 
^ 10 42:) 2144 43 &ns. ^4 TflolB 7lR(46)7> *84€4. COR 47flfe, HF4 NH 3 4 * 

71* 43 7>^S A>-g.sH 34(6 mTorr 44)44 o^o^fe. ^34 443 444 43 ^34 3L^"W. 

a. ^ofl *V ^A] ^Eflofl ttl = ^. 51 6°fl £^1€ c-lul 7flo]H^ N+ 5L€H* ^ S-^^b 1-el^sl^S. ^ 
N+7> cl-^ ^el^el^* *W 7fl°lS AV-g-^ nfloflfe. KOH^ ^ 

^171^. 

^^ofl ^ols 7)1 ^ t t$^i£ ^, ^ -B-^^n^ *«*0» *)°1S -fr^«0(48)» 

oi £ ^ A^jg- ^ o.s TflolS 7B^ofl tgA^d-. TllolH ^-^^1(48)21 ^ 5A ^} 30A o^. ^- 

i<^r^>-§-^ ^ oi^ 3^^V TflolS -B-^^121 ofls^ N2 o. NO, SiO 2> Zr0 2 , ^^«>*. El^^S^l", ^1^«V# 

n ^ TflolJL -fr^*fl^ AVc^^^oV o>u)e^ Tflole 7 fl^sl e}ol^5l£^, TllolH 7fl^«^l Ai^^ol El-olui(50). 

ofl^tfl *r Sl^ °1 ^«!3^1 ^ 0 l L i^ CVD^ ^ ^sl^l *^?1 -£3* °l-§-*>^ ^ 

tg^^- ^ 5flo.nl n ^lfe Bl-om ^A^ofl Af-g-sVfe 7115.21 ^Efloll ««■ ^ sa^. «1^ SL^o,!^ Aiej^oj e^ol 
ui7V SLAlSlol olkl^V, ^ 711 "IS ^^S»«H 551^1 ^°>£ ^ U o V *14^ ^ Wl. 

d-^-ofl CVD »5l-^> JiS CVD i*l^ ^ ^ 7lE} S^tK^ 

v+ oliofl ^>§^kl ^-g-) ^3 ?^§* ol^-sV^ #el^Hl^, W. Ta £fe TiN^l ^ 5L^ 7fl^(52)» 

tu'ois 7fl ^L ovofl qj^t*. neiji ^v^oi ofl^tfl C mp» °l-8-«fl ^» ^ ii«H s. 

a1€ ^ 



5L^^ 7flS7> #el^el^H 33 SEfe 33. <^1* °1*1 ^ 'H'd^ # el aJ hi $ 

- oic}fe 3oll ^«flo> *Vc}. ^21^1 £Jg 33 711 ols -n-^^in ol^^* ^ a* -fl^*V 

- elul o)S- ol3 711 olS -n-^^n nel« i^r ol^-fr ^ SUfe 1^°^ °fl 'l^M ^ 

J Jjii nfloflfe flSH- <^^ol ol 7 l nflg-ofl fl-5l# ^ ^ 2j -g-^o] ^7^1 3* 4*1 

i^4. 

£ 12oflfe ^3?J 41 3.9.3. ^^#(44)* TflTl^V ^ofl ^ -tJ-tjHAi oj^ ^ 27 > SAlslcH oicf. £ 1241 

^^TlHl ^ °iel^ 714 CM0S *iel ^Tll* aja]^ ^ ^o.^, 3 3^ ^13 ^lfe 41 

^icfl John - WUy and Sons ##44 1980^41 ^4^b R- Colclaser^ " Micro Electronics Processing and Devi 
ce Design" *ll 103" 266 - 269'S 0 fl 7l7fl5lo^ £icK 
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lH *§^*Hr *N °l"B-5lfe #31* SL^sHr £ ol *H ^Efll- £ 13 ^ 5. 14* 

* *§^W °1 -§3-^^(54)^, ^ ^-H7> lE20/cm 3 l- £$1*1 5^ ^3 ^8* °l-g-*M Tfl 

°ls 7fl^» 2**1*1 Si^S CMP TlMm 7) )^. ovofl 5Ug£ ^e)^e| 
s-g- jiaj}?!! 7}^°..iL*] 5.^-s>7fl ^ oii4(H 13 

ZLe)i uM. Ajej^o] ^olui(50) ^/HLfe ^a(52)» £°1 TlHH 7fl^l 51 13°fl £ 

Al€ ^n'^^K ^ 14°flfe ^<?i^(44)-§- ^-2:7> oicf. 

<5 vfl^^o] ^el^eis^. 01 *el^el§* *|«« £«S£ ^. 5^83 #*M^el« %W*1- 
ji ^.g. y^*}^ ^ ^Eflsl- #3*H ^Ml*l °W1-3*R\ £ «^sl ^Ai4 >g<H» ^J^^i <£SL^ 

(57) 

2^0} ^ fl.^ ^ ^511 o] ^^s+ a]b 7]^o] ufl-f ^ c}^ TflolHS 5>fe O.lwn °1*> M0SFET 

(a) ^ A V°H1 7fl7fl^ #el^eis^ i«-*Vfe c^l Tflois «V£^(| 7lAflsl ^ 

(b) ^71 Ci^l TflolS o]^ P>>rSS. AV-g-sH #71 S>£*0 7l^Hl «^ ^ * ^^°J ^ ^^*Vfe 

^7^1 ah 

(c) #71 «-Aj^.^ ^ ^ ^^1°J ^71 7l7fl°l a^-i- ^5}- ^ e| ^7^1<4, 

(d) #71 t-H TflolH oJ«^ £ f-el^fe #71 a}5L>fl 7l7flSl #ofl ^ ^ sVfe ^^5+, 

(e) #71 TflolH ^^21 ^ #^#^01 ^1^^^^- #7l #7l f-el#el$* i#^7lfe 
^Tflfil-. 

(f) #71 «>£*fl 7l7.flSl i,#A 1? l fe 7fl^7> a>^5l£^ ^7} v\u] ?\)o]^ <$<*S] ^ #^#^* 
Al^^ ^l7H*Vfe ^Tilsl-. 

(g) #7l «V£^1 7l7flSl ^ofl 711 olH -B-^^l» ^ A isVfe ^TflSf. 

(h) #7l TflolH o-^^l ^ofl TflolE i^^l* ^j^SV^ ^T^lfil-, 

(i) #7l (d) °fl*dSHr ^"741 
* i#sV^ 53 °J *# 
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3 ¥^2. 

*ill*<Hl Si^H, #7l (h) tt^. #7l TflolH o-^Ail Ajofl *sl^^^^ ^*Rr #741* c-1 

SRr 3°J ^3. 

^^3. 

*ll*J- 3Lfe *ll2*<Hl tf<>W. #7) 5>« fel^El?^, €3*1 33 oi-g-sH #7) 7fl^» 

a £*d*l aa+a. fcel-giMS* 3. #?1 7fl^ oVeflsl j8*s*€ #el#el^-i- <H^i^o^ tg^*} 

^T 1 ^ 4. 

^2^) oio^Ai ^-71 .2.^$ fc^e]**. #7l 7 fl^l 01*3*! #e^elM ^^s>Ji ( n ^^B^°J €3^** 

ol-Sr oH o.S ^1, 5L3g3l #^1^^$* Sl^g € 3, #7l °Vefl 

3 3*3- 31 Sei^elS* °fl%i^5-*l «§#*Hr 3*1 

5. 

*fll% tfl*) *fl4# f °1 — «: <JW 5a«H^. #71 c-H 711 o lB *M *MS ^3 Bfi*l^Bj 

6. 

*l5#°il 5A°H, #71 *H #71 #^»^ #°fl «el^el«4 ^ W*** JSLWfe 

7. 

*fl*l ^16# * ^ « 5a«H^. #71 717-flofl * <8**M ^V7l 7l7fl °> 

°11 4ii ^ JELefl?! <£#^-l- q§^*Hr ^# 
3^8. 

*fl7*<H SA°H. #71 c-lni Tfloie ^ejsi ^ej^el^ ^ ## ***** ^?H1 ^^l°l^l«- <8#**fe «r*l* 3 
*H7#°fl $l°W. #71 ^ « S.eflS! <3#^ «t 950t: °1#3 *£"1M ^ 5i °1^^1 aR> ^ <>H ^ o^d 

^0.51*1 ^3 

10. 

ol^flSl Al^V S-oV o]* ol^i ^ o)^igo_sLV] ^^5)^ ^o] 

3t^- 11. 
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*M*fr *U0*Z t °\± ^°fl Sa°H. ^71 (f) ^Tflfe «V-§-^ ol^. oflig £fe SV^^- *3 

7] #e|^e]S^ aflT^aL. ^7l^V ^lTi(COR) ?3 <*M W ^WRr ?}-§: 

^^8-12. 

Sa°H. #7l 5}-«H ^# (COR) ^g-^^r HF ^ NH 3 £1 f^l* S^-SKn. «a-^^r 6 mTorr n^o] 3} 
13. 

^t 2 --^- 14. 

*fl*l *U3^ ^ * *<H1 SH*!. 5=3^ #2^35, W, Ta HLfe TiN<>.sL o^o^ -g- 

^. 

15. 

^^8- 16. 

*fll^ *fll5* ^ * 5tl«H-H. #7l (g) #3HH *V8-3fe -n-^^lfe N 2 0. NO, SiO 2 . ZrO z . ^ 
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